Investigating and Quantitying CO,-Fluid-Shale Interactions Research &

Innovation Center
Sean Sanguinito!-?, Angela L. Goodman!, Barbara Kutchko?!, Sittichai Natesakhawat!-3, Mary Tkach?!, Patricia Madden?, Jeff Culp!-?, Dustin Crandall!

1US Department of Energy, National Energy Technology Laboratory, Pittsburgh, PA /Morgantown, WV; 2AECOM Corporation, Pittsburgh, PA; 3University of Pittsburgh, Pittsburgh, PA.

Abstract Samples Instruments IR Relative Humidity System
o o
Investigating and quantifying the interactions that occur between CO,, fluids, and A: Gas inlet from cylinders
shale is becoming increasingly important. These interactions will play a large role A B C D A: US-1 Scanning Electron '
when (1) storing CO, in hydraulically fractured shale formations, (2) utilizing CO, as a Utica Shale (outcrop) Microscope used B: Micro metering valve for
hydraulic fracturing fluid, and (3) determining if CO, can be an effective agent for for feature ' q
enhanced hydrocarbon recovery. Regardless of the reason, as CO, is injected into a B: US-PZ relocation before Y 843565
shale formation, it will interact with shale components (i.e. organic matter, minerals, Utica Shale (Prod. Zone and after drv/wet o _ L
cations/anions) driving various reactions that will alter the rock properties. The ( ) Co, exposuri/. = I\\A/II(lectroar:Seetsermg valve for
alteration of these properties, such as porosity or permeability, will impact the C: US-AD &
permeance of CO, storage and the effectiveness of CO, to work as a fracturing or Utica Shale (At Depth) 0: Fluidldrin tubs C K
hydrocarbon extraction agent. To examine these alterations, Marcellus and Utica '
shale samples were analyzed in the presence of CO, and fluid (water). Techniques D: MS-1 E: Pressure transducer D
used include feature relocation scanning electron microscopy (SEM), surface area Marcellus Shale Quantachrome '
and pore size analysis using volumetric gas sorption and density functional theory Autosorb 1-C used F: Pressure reader
(DFT) methods, and in-situ Fourier Transform Infrared (FTIR) spectroscopy. Feature E F G H E: MS-4 to analyze surface ' G
relocation SEM showed little alteration before and after dry and wet CO,, exposure in area and pore size , o A
the silicate rich Marcellus Shale (MS-1) sample. However, the ca?bonate rich Miarcellis Shale for shale samples. S TR U e 7 el B I
Marcellus Shale (MS-4) and Utica Shale (US-1) samples experienced minor etching F: EES-1 : : L
with dry CO, and significant carbonate dissolution and precipitation with wet CO,,. Eagleford Shale AB sl v ey ERe e E
After exposure to CO, and water, the Brunauer-Emmett-Teller (BET) surface area of
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